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DEPARTMENT OF THE ARMY
FHILADELPHIA DISTRICT. CORPS OF ENGINEERS
CUSTOM HOUSE 20 & CHESTNUT STREETS

PHILADELPHIA PENNSYLVAN'A 10106

Honorable Pierre S. DuPont 2 4 MAY 1979
Governor of Delaware
Dover, Delaware 19901

D ear Govermor DuPont:

Inclosed is the Phase I Inspection Report for Wagamons Pond Dam in
Sussex County, Delaware which has been prepared under authoriszation
of the Dam Inspection Act, Public Law 92-367. A brief assessment of
the dam's condition is given in the fromt of the report.

Based on visual inspection, available records, calculations and past
operational performance, Wagamons Pond Dam, a high hazard potential
structure, is now judged to be in an UNSAFE, non-emergency condition.
Also, the spillway is considered inadequate since two percent of the
Probable Maximm Flood would overtop the dam. The dam's stability

is considered questionable by the personnel (Consulting Engineer's

Staff, State and Federal Engineers) who inspected this structure.

To insure adequacy of the structure, the following actions, as a minimum,
are recommended:

a. Wcthin thirty days from the date of approval of this report, the
following remedial actions should be completed:

(1) Insert new upstream timber stop logs. The upstream stop logs
are presently non-functional. This action will relieve pressure on the
downstream stop log guides.

(2) Backfill the sinkhole with suitable material.

b. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure the
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Honorable Pierre S. DuPont

A copy of the report is being furnished to Mr. Austin P. Olney, Delaware
Department of Natural Resources and Envirommental Control, the designated
State Office comtact for this Program. Within five days of the date of
this letter, a copy will also be sent to Congressman Thomas B. Evans.
Under the provisions of the Freedom of Information Act, the imspection

report will be subject to release by this office, upon request, thirty
days after the date of this letter.

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia 22161 at
a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,

1 Incl JAMES G. TON

As stated Colonel, Corps of Engineers
District Engineer

Cy fum:

Mr. Austin P. Olney, Secretary
Department of Natural Resources and
Environmental Control

.
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This dam was inspected on 4 and 8 December 1978 by Thomas Tyler Moore and
Lippincott Engineering Associates, joint veniure under contract to the

U. S. Army Engineer District, Philadelphia, in accordance with the
National Dam Inspection Act, Public Law 92-367.

Inspection of Wagamons Pond Dam on 8 December 1978 by Corps, State,
Thomas Tyler Moore and Lippincott Engineering personnel revealed the

dam to be in an UNSAFE non-emergency condition. This condition, de-
teriorated downstream concrete stop log guides and a sinkhole in the
downstream slope adjacent to the overflow structure, {f left uncorrected,
could have resulted in failure of the dam with subsequent possible loss
of 1ife and property damage. Until further study could determine the
full extent of the problem and possible permanent remedial actions, tem-
porary measures were recommended to preclude serious property damage and
possible loss of life. The Governor's representative was notified by
telephone of the UNSAFE condition on 12 December 1978. The State High-
wvay Department was notified of the sinkhole on the day of the inspection,
8 December 1978, A letter to the Governor stating the full problem and
possible courses of action was sent on 29 March 1979, (Also, an "UNSAFE
DAM" data sheet was submitted to the U. S. Army Engineer Division, North
Atlantic on 15 December 1978. A copy of this sheet is attached.) The
Governor's representative will notify the owner to i{nsert new upstream
timber stop logs in order to relieve pressure on the downstream stop log
guides. The State Highway Department said that they will fil11 the sinkhole
and keep watch on the sinkhole area.

Wagamons Pond Dam, a high hazard potential structure, is now judged to be
"4{n an UNSAFE, non-emergency condition. Also, the spillway is considered
inadequate since two percent of the Probable Maximum Flood would overiop
the dam. The dam's stability is considered questionable by the personnel
(Consulting Pngineer's Staff, State and FPederal Enginecrs) who inspected
this structure. To insure adequacy of the structure, the following actions,
as a minimum, are recommended:

a. Within thirty days from the date of approval of this report, the
following remedial actions should be completed:

(1) Insert new upstream timber stop logs. The upstream stop loge
are presently non-functional., This action will relieve pressure on the
downstream stop log guides.

(2) Backfill the sinkhole with suitable material.




" should be monitored during severe storms in order to begin evacuation of

b. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure the
adequacy of the spillway and to prevent overtopping should be initiated
within calendar year 1980. In the {nterim, a detailed emergency operation
plan and warning system, should be promptly developed. Also, during
periods of unusually heavy precipitation, around-the-clock surveillance
should be provided.

c. Within six months from the date of approval of this report, engin-
eering studies and analyses should be performed to determine the foundation
condition and structural stability of the dam and spillway structure.

This should include test borings to determine materia! properties rela-
tive to stability and seepage. A detailed as-built survey of the embank-
ment should also be provided. Any remedial measures found necessary
should be initiated within calendar year 1980,

d. Within three months from the date of approval of this report
the following actions should be taken:

(1) Repair or replace the deteriorated concrete stop log guide
columns.

(2) Repair or replace the downstream embankment retaining walls.

(3) Regrade and stabilize the downstream slope of the embankment
near the bridge. Provide slope protection against future erosion.

e. A detailed study of the downstream flooding conditions should
be initiated within three months from the date of approval of this report
to determine the exact depth and extent of flooding in the town of Milton
during high flows.

f. An annual inspection visit should be initiated using a visual
check 1ist similar to the one in this report. Water levels in the pond

flood prone areas in the town of Milton downstream of the dam in the
event of a possible overtopping of the dam, or if there are signs of dis-
tress in the embankment or spillway.

APPROVED; ~ €7 /://-/,'2\ s
( AAMEs ¢, TON/

- Colonel, Corps of Engineers
District Fngineer
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DEPARTMENT OF THE ARMY
PHILADELPNIA DISTRICT. CORPS OF ENGINEERS
CUSTOM HOUSE—-2D & CHESTNUY STREETS

PHILADELPNIA, PENNSYLVANIA 191068
=

N AEPLY RErgA T

; £9 Mar 1979

]

eble Plerre 8. Dupoat
of Delaware
, IR 19901

4

Dear Cevermer Duwpont :

This is ia refereace to our ongoimg National Program for Inspection of
Nea-Pederal Dams within the State of Delavare. Wagamons Pond Dam
(Pederal I.D. Wo. DEO0061), a high hazard potential structure has
receatly beea inspected. The dam is owmed by Hudeon and Thompson,

c/o New Dimemsions, Inc. of Dalaware, P.0. Box 412, Lewes, Delaware
19938 aad is located om the Broedkill River in the town of Miltom,
Sussex Ceuaty.

This inspection revealed the dam to be in an UNSAFE, non-emergency
condition. Deteriorated concrete stop log guides in the dam's spillway
and a sinkhole in the downstream slope of the earth embankment adjacent
to the spillway, if left umcorrected, could result in failure of the
dem vith subsequent poseible loes of life and property damage. As a
result of this UNSAFE determination, it is recommended that the dam's
owner take the following measures within 30 days of the date of this
letter:

a. Insert mev upstream timber etop logs. The upstream stop loge
are presently non-functiomal. This action will relieve pressure on the :
downstream stop log guides. H

b. Backfill the sinkhole with suitable material. N
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NAPEN-D
Hounorable Pierre S. Dupont

A final report om this Phase 1 Inspection vith s detailed amalysis of
the situation will be forwarded to you within two months.

Sincerely,

Crx &2 ’}///M{
o

: JAMES C. TON
1 Colomel, Corps of Engimeers
Tf District Engineer

Copies Furnished:

Mr. Austin P. Olaey, Secretary

Delaware Departmeant of Matural Resources
and Eavirommental Comtrol

Edward Tatauall Building

Dover, Dela. 19901

Mr. William R. Ratledge, Director
Division of Soil and Water Comservation
Delaware Department of MNatural Resources and
Eavironmantal Comtrol
Edward Tatnall Building

i Dover, Dela. 19901
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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

NAME OF DAM - Wagamons Pond Dam ID #DE00061
STATE LOCATED - Delaware

COUNTY LOCATED - Sussex

STREAM - Broadkill River

DATE OF INSPECTION - 4 December 1978

" The visual inspection and review of engineering data indicate that Waga-
mons Pond Dam is in poor overall condition, having a hydraulically inadequate
spillway and structural deficiencies. Due to the nature of the structural deficiencies
and the possibility of loss of life downstream the Dam is considered unsafe, but a

non-emergency condition (failure not imminent).

" The determination that the spillway is hydraulicallv inadequate was made
using the Corps of Engineers screening method procedure. The spillway has the

capacity to safely pass one percent (1%) of the Probable Maximum Flood (PMF).

" Those portions of the dam considered structurally inadequate are the con-
crete piers supporting the stop logs on the downstream side of the bridge/spillway,
the downstream embankment retaining walls, and the stop logs on the upstream side

of the bridge. Erosion of the embankment under the downstream retaining walls

eventually will present a stability problem.

" The stop logs on the upstream side of the bridge/spillway should be replaced

immediately.




* The concrete piers should be repaired or replaced very soon.

* The entire downstream slope of the earth embankment near the bridge

should be returned to proper grade and stabilized or armored to prevent future

erosion soon.

* The downstream embankment retaining walls should be repaired or replaced

soon.

* Engineering data relating to the stability of the earthen embankment,
downstream retaining walls, and the concrete bridge/spillway should be obtained in

the near future.

* A portion of the town of Milton immediately downstream of Wagamons Pond
Dam appears to be at an elevation subject to flooding during unusually severe
storms. A detailed study of the downstream flooding conditions should be initiated
to determine the exact depth and extent of flooding during these high flows. It is

recommended that a study of this nature be initiated soon.

* Further studies using more exact procedures are recommended to determine

XY A G ¢S

the required spillway size, but it is obvious within the scope of our analysis that
additional spillway capacity is required. Permanent modifications and/or additions

so as to increase the spillway capacity should be designed soon and constructed in

the near future.

WL I SRR A7 T, 1P, e IR A 23 e




" In the interim, a detailed emergency operation plan and warning system
should be promptly developed. Also, during severe storms the water levels in the

pond should be constantly monitored.

MOORE & LIPPINCOTT - ENGINEERS

/;[.; ry TL. ! }/{;BLL

Thomas Tyler Moore, P.E.
Project Manager
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of these
guidelines may be obtained from the Office of Chief of Engineers, Washington, D. C.
20314. The purpose of a Phase I Investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The assessment of the general
condition of the dam is based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, subsurface investigation,
testing, and detailed computational evaluations are beyond the scope of a Phase |
investigation; however, the investigation is intended to identify any need for such

studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection along
with data available to the inspection team. It is important to note that the
condition of a dam depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent the condition of the
dam at some point in the future. Only through continued care and inspection can

there be any chance that unsafe conditions be detected.

Phase | inspections are not intended to provide detailed hydrologic and

hydraulic analyses. In accordance with the established Guidelines, the Spillway Test

. AN g T
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flood is based on the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. The test flood provides a
measure of relative spillway capacity and serves as an aide in determining the need
for more detailed hydrologic and hydraulic studies, considering the size of the dam,

its general condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM: WAGAMONS POND DAM

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a.

Authority - The Dam Inspection Act, Public Law 92-367, dated
August 8, 1972, provides for the report herein. The inspection of
Wagamons Pond Dam was initiated under Contract DACW61-79-C-006
with the Department of the Army, Philadelphia District, Corps of
Engineers by the engineering firms of Thomas Tyler Moore and

Lippincott Engineering Associates under a joint venture.

Purpose of Inspection - The purpose of the inspection is to evaluate the

general condition of Wagamons Pond Dam and bring to the attention of
the owner those conditions which are a threat to the public. The
National Inventory of Dams will be updated by the data accumulated

during this inspection.

1.2 DESCRIPTION OF PROJECT

a.

Description of Dam and Appurtenances - Wagamons Pond Dam consists

of a concrete bridge/spillway structure located between two short
lengths of earth fill embankment dams. Mulberry Street, a paved two-
lane publie road, runs the length of the bridge and earthen embankments.
The spillway consists of wooden stop logs placed in the six openings

between concrete piers constructed beneath the bridge. These wooden

NAME OF DAM: WAGAMONS POND DAM
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<« stop logs and concrete piers extend across both the inlet and outlet end

of the bridge. The concrete piers supporting the wooden stop logs extend

the entire height beneath the bridge between the bridge invert and

underclearance. At the time of inspection on December 4, 1978 the stop

logs were placed to a height of approximately 5 feet, leaving an opening

r approximately 4 feet high below the bridge under clearance. Water
flowed into the inlet end of the bridge through a gap left in the stop logs
at the invert of the bridge. At the outlet end of the bridge this flow of
? water was directed over the top of the wooden stop logs which were
stacked all the way to the invert of the bridge with no significant gaps
between the logs. The spillway crest created by these wooden stop legs
was approximately 2.5 feet below the low point in Mulberry Street which

is located approximately 350 feet south of the bridge/spillway.

A second concrete bridge which is now inoperable is located approxi-
mately 300 feet south of the main bridge/spillway. The entire stream

channel downstream of this bridge has been filled in up to the top of the

dam/roadway elevation, thereby preventing any flow of water through

this second bridge.

Wagamons Pond extends 4,000 feet upstream into the Pemberton Branch
to the northwest and 3,000 feet upstream into the Ingram Branch to the
southwest. A dam has been constructed across the Ingram Branch at

Diamond Pond, approximately 4,000 feet upstream of Wagamons Pond

e Y

5 Dam. The effect of this dam on flood flows was included in our hydraulic
& analysis of Wagamons Pond Dam. The Lavinia Causeway is located on

g i, the Pemberton Branch approximately 2,000 feet upstream of Wagamons

NAME OF DAM: WAGAMONS POND DAM
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c.

d.

3

Pond Dam. Since this causeway does not constitute a significant
restriction to flood flows, the storage volume upstream of the causeway
was considered a part of Wagamons Pond. A maximum depth of
Wagamons Pond of approximately 5 feet was observed at the bridge/spill-
way.  Approximately 700 feet downstream of Wagamons Pond Dam,
Union Street (Route 5) crosses the River. This crossing is in the town of
Milton with commercial and residential buildings on both sides of the

street extending to the very edge of the river chanrel.

Location - Wagamons Pond Dam is located on the Broadkill River
approximately 10 miles upstream of its mouth at the Delaware Bay in
Sussex County, Delaware. Wagamons Pond Dam is also immediately

upstream and to the west of the town of Milton.

Size Classification - The maximum height of the dam is ten feet. The

maximum reservoir volume below the low point of the dam is 292 acre-
feet. Since the height is less than 40 feet and the storage volume is less
than 1,000 acre-feet, the size category of the dam is "Small", as defined

by the "Recommended Guidelines for Safety Inspection of Dams".

Hazard Classification - Due to the proximity of the commercial and

residential buildings along Union Street immediately downstream in the
town of Milton, more than a few lives would be lost if the dam should
fail. Therefore, this dam is considered in the "High" hazard category as

defined by the "Recommended Guidelines for Safety Inspection of Dams."

NAME OF DAM: WAGAMONS POND DAM
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f.

Ownership - Hudson and Thompson
c/o New Dimensions, Inc. of Delaware

P.O. Box 412
Lewes, Del. 19958

Purpose of Dam - The purpose of the dam is to impound water for

recreational purposes.

1.3 PERTINENT DATA

a.

b.

Drainage Area - 22.8 square miles.
Discharge At Damsite

Warm water outlet at pool elevation: None
Diversion tunnel low pool outlet at pool

elevation: N/A
Diversion tunnel outlet at pool elevation: N/A

Gated spillway capacity at pool elevation: N/A

Gated spillway capacity at maximum pool

elevation: N/A
Ungated spillway capacity at maximum

pool elevation: 9755 cfs
Total spillway capacity at maximum

pool elevation: 9755 cfs
Total spillway capacity at top of dam: 243 cfs

Elevation (feet above Mean Sea Level (M.S.L.)) -

Top Dam: 8.6 ft. M.S.L. (minimum)
Maximum pool-design

surcharge: 12.5

Full flood control pool: N/A

Normal Pool: 6.5 ft. M.S.L. + (includes

normal flow over spillway
at time of field survey)

Spillway Crest (ungated) : 5.4 to 6.5 ft. M.S.L.

NAME OF DAM: WAGAMONS POND DAM
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e.

f.

Spillway Crest (gated):

Upstream portal invert diversion
tunnel:

Downstream portal invert diversion
tunnel:

Streambed at centerline of dam:

Maximum tailwater:

Reservoir (feet) -

Length of Maximum Pool - 5000 feet
Length of Normal Pool - 4000 feet
Length of Flood Control Pool - N/A

Storage (acre-feet) -

Normal Pool - 153

Flood Control Pool - N/A
Top of Dam - 292

Design Surcharge - 579

Reservoir Surface (Acres) -

Normal Pool - 56
Top of Dam - 68
Flood Control Pool - N/A

Maximum Pool including surcharge - 81

Recreational Pool - 56

N/A

N/A

N/A
1.1 ft. M.S.L.

Tailwater at high flood
flows will be controlled

by the culvert and weir
flow over the road between
buildings at Union Street.
Tailwater also subjected

to tidal effects.

NAME OF DAM: WAGAMONS POND DAM
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i.

Dam -
Type - Earth-fill embankments and concrete bridge/spillway
Length - 60 feet of earth-fill, 22 feet of concrete bridge/spillway
Height - 8 to 10 feet

Top Width - 30 feet +

Side Slopes controlled by concrete retaining walls

Impervious Core: Unknown
Cutoff: Unknown
Grout Curtain: Unknown
Spillway -

Type - Wooden stop logs between concrete piers
Length of Weir - 6 openings at 2.75 feet+ = 16.5 feet total

Crest Elevation - 5.4 to 6.5 feet M.S.L.
Retaining Wall Elevation - varies (see plan)
Gates - None

Upstream Channel - None

Downstream Channel - 21.5 feet concrete channel between wingwalls

discharging into river channel

Regulating Outlets - Wooden stop logs may be added or removed as

desired.

Design & Construction - No written record of the date of original

construction was found. A mill at one time existed along the southerly
end of the dam. The present owner has informed us the mill was

removed approximately in 1972.

No drawings or design data were available.
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wr SECTION 2 - ENGINEERING DATA

Engineering data in the form of computations or drawings are unavailable.

Specific items required to determine the safety of the “am are listed in paragraph

7.1.b.
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SECTION 3 - VISUAL INSPECTION

FINDINGS

b.

General - Wagamons Pond Dam was found to be in poor overall condition
at the time of inspection. The main items requiring repair were deterio-
ration of the concrete piers supporting the spillway and erosion around

and under retaining walls.

Dam

Earthfill - The sections of earthfill embankment on both sides of the
concrete bridge/spillway were fairly short - approximately 30 feet long
on each side. No visible signs of movement either vertically or hori-
zontally were evident. The retaining walls supporting the downstream
side of the embankment were constructed without retaining wall
footings. Erosion of the embankment under all downstream retaining
walls was evident. A four foot diameter sinkhole in the south
embankment adjacent to the east retaining wall had formed. The
sinkhole was approximately 4 feet deep and extended to the bottom of
the wall. It appeared that a backwash from the high tide tailwater was

drawing the embankment under the retaining wall.

Concrete Bridge/Spillway - Severe deterioration at the base of the con-

crete piers supporting the wooden stop logs forming the spillway was
noted. As much as one-third of the concrete section had deteriorated

and some of the reinforeing steel was exposed.
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The stop logs on the upstream side of the bridge/spillway were actually
one-half inch thick plywood sheets. Since the water elevation on either
side of the half-inch plywood was the same, it is assumed that the
plywood has either deteriorated or is just non-existent below the water

line. Also, the stop logs should be a minimum of 12" thick.

The stop logs on the downstream side of the bridge/spillway consisted of

13" thiek planks and appeared to be adequate.

Spalling and deteriorating concrete was noted on the downstream re-
taining walls. Cracks were visible in most of the downstream walls and

appeared structural in nature. No reinforcing steel was visible.

Appurtenant Structures - A timber pedestrian walk has been constructed

across the river channel along the downstream side of the concrete
bridge/spillway. This timber pedestrian walk has handrails and appears
to have been constructed recently. It does not appear to have any effect

on the operation of Wagamons Pond Dam.

Reservoir Area - The reservoir was observed from the dam and from

adjacent roadways and upstream road crossings. In general, the banks
along the reservoir were well vegetated sloping banks. No unusual
erosion was observed. No noticeable siltation of the reservoir was

observed.
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Downstream Channel - Water flows over the wooden stop logs of the

concrete bridge/spillway onto a 22 foot wide concrete apron which is
flanked by the wingwalls extending from the bridge/spillway. The
downstream river channel immediately below the spillway is in a tidal
area and flows downstream approximately 700 feet to Union Street
(Route 5) in the town of Milton. The 50 feet + wide channel travels
between a combination of well vegetated sloping banks, bulkheads, and
exposed building walls. No accumulation of debris or other restrictions
were observed in this channel. Within the town of Milton there are
approximately 15 residential and commercial buildings along Union
Street which appear to be in an area which would be subject to flooding

during severe storms.

3.2 EVALUATION

Rarthfill Embankment - The erosion around and under the concrete

retaining walls is completely unacceptable. This condition increases the
hazard of a dam failure should this section of the embankment be

overtopped during a severe flood.

Concrete Bridge/Spillway - The deteriorated concrete at the base of the

concrete piers supporting the wooden stop logs is also completely
unacceptable. The increased hydraulic pressure produced by higher flood
elevations in the lake could cause a sudden failure of this spillway

section.
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SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

Wagamons Pond Dam is operated by the owners whose office is in Lewes,
Delaware, which is approximately 10 miles east of Wagamons Pond Dam. The
lake level is controlled by adding or removing wooden stop logs in the spillway.
The normal water surface in the lake is kept fairly uniform except when it is
periodically lowered so that the grass growing in the lake may be cut to

minimize its clogging effect on the lake.

MAINTENANCE OF DAM

No formal or systematic maintenance program exists at the present time.
During inspection of the dam on December 4, 1978 there did not appear to be
any significant maintenance which had recently been performed on the

concrete bridge/spillway.

MAINTENANCE OF OPERATING FACILITIES

Replacement of wooden stop logs as they become weakened through age or use

is on an "as needed" basis.

DESCRIPTION OF A WARNING SYSTEM IN EFFECT

Although this dam is near a developed area and subject to observation from
adjacent residents and travelers using Mulberry Road which passes along the
top of the dam, there is no formal warning system in effect should the dam be

in danger of overtopping.
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EVALUATION

No records of maintenance or modifications to the embankment or concrete
bridge/spillway are available. It is recommended that an annual inspection be
initiated by the owner using the federal visual inspection forms included in the

appendix of this report.

Construction repair details and/or computations should be kept as a matter of
record and all such remedial design and repair should be performed by a
professional engineer having experience in the design and construction of

dams.
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SECTION 5 - EVALUATION OF HYDROLOGIC AND HYDRAULIC FEATURES

5.1 EVALUATION OF FEATURES

a. Design Data - No design data were available for either the hydrology of
the watershed or the capacity of the spillway. For hydrologic evaluation,
watershed parameters measured from USGS 7.5 minute quadrangles were
used with Snyder coefficients and loss rates specified by the Corps of
Engineers to compute peak inflows to the reservoir. The HEC-1 DB

computer program was used.

The dimensions of the dam and the spillway were obtained from a field

survey. Spillway capacity was calculated from this survey information
by standard engineering methods. The relevant data for the Union Street
bridge was also measured since this represents a restriction to flow
which would control the tailwater at the dam. Additional data needed to
determine the extent of this restriction for higher flood flows, such as

0.5 PMF, was not obtained at this time for the following reasons:

) - It was felt that a more detailed gathering of data and sub-
sequent engineering calculations was beyond the original
scope of this Phase I study.

2. The purpose of the Phase I study with respect to the hydraulic
capacity of the spillway is to determine if the spillway will '
safely pass a Spillway Design Flood (SDF). It was possible to
reach the conclusion that the spillway of Wagamons Pond
Dam is hydraulically inadequate without obtaining additional
data concerning the buildings which would restrict flow over
Union Street. A discussion of these findings is included in
Section 7.1 a.
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Based upon the hazard potential classification for this dam the
recommended spillway design flood is # PMF to PMF. For evaluating the

adequacy of the spillway ¥ PMF was used as the SDF.

Experience Data

No measurements of outflows from the dam or flows within the water-
shed of the dam are available. Local officials do report, however, that
although the dam was overtopped during a severe storm in the early
1970's, there was no damage done to the dam. There is a streamflow
gaging station 2.5 miles north of Wagamons Pond Dam on another
tributary of the Broadkill River. This gaging station is USGS Station
Number 01484300 Sowbridge Branch near Milton, Delaware. Based upon
2

22 years of record, the maximum discharge was 134 cfs for a 7.1 mi

watershed.

Overtopping Potential - From the HEC-1 DB Program, the peak ¥ PMF

inflow into Wagamons Pond equals 9757 efs. This would produce a peak
outflow of 9755 cfs. The spillway capacity at the top of dam elevation
8.6 is 243 efs. A rating curve for the spillway and a graph summarizing
peak inflows and outflows is inciuded in Appendix D. This peak outflow
of 243 cfs is equal to 1% PMF, hence the dam would be overtopped by
floods greater than 1% PMF. The water level in the pond would have to
reach elevation 12.5 to pass ¥+ PMF. This would overtop the low point of
the dam by 3.9 feet. All flood routing calculations included a routing
through both Wagamons Pond and Diamond Pond. Diamond Pond is

upstream of Wagamons Pond.
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Emergency Drawdown - The water in the pond may be drained by re-
moving the wooden stop logs from the spillway. The maximum flow thru
the spillway area would be about 490 cfs with the water surface at
normal pool Elevation 6.5. With no inflow it would take at least 14 hours

to drain the reservoir.
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SECTION 6 - STRUCTURAL STABILITY

EVALUATION OF STRUCTURAL STABILITY

Visual Observations - Severe deterioration at the base of the concrete

piers, supporting the stop logs of the overflow structure, was noted. As

much as one-third of the concrete section had deteriorated.

The stop logs on the West face of the bridge/spillway (upstream) were
actually 1/2 inch thick plywood sheets. Since the water elevation on
either side of the 1/2 inch plywood was the same, it is assumed that the
plywood has either deteriorated or is just non-existent below the water

line. Also, the stop logs, at a minimum should be 1% inches thick.

The stop logs, on the East face of the bridge/spillway (downstream),

consisted of 1% inch thick plank and appeared adequate.

The retaining walls, supporting the East (downstream) side of the em-
bankment, were constructed without retaining wall footings. Erosion of

the embankment under all downstream retaining walls was evident.

Spalling and deteriorating concrete was noted on the downstream re-
taining walls. Cracks were visible in most all of the downstream walls

and appeared structural in nature. No reinforcing steel was visible.

A 4 foot diameter sinkhole in the south embankment, adjacent to the
East retaining wall, had formed. The sinkhole was approximately 4 foot
deep and extended to the bottom of the wall. It appeared that a
backwash from high tide tail water was drawing the embankment under

the retaining wall.
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b.  Design and Construction Data - Stability calculations for the dam do not

exist.

Insufficient engineering data is available to make an accurate indepen-
dent assessment of the embankment and spillway structure. The stability
of the embankment and spillway structure should be verified on the basis

of appropriate engineering parameters.

A continuing deterioration process has reduced the thickness of the
concrete piers supporting the stop logs on the downstream side of the
spillway by as much as 1/3. Therefore, the structural capacity of the
piers has been reduced by at least 1/3. Preliminary calculations indicate
that 1/2 inch thick stop logs on the upstream side of the spillway are

structurally inadequate to span between supporting piers.

c. Operating Records - Operating records have not been kept for Wagamons

Pond Dam.

d.  Post-Construction Changes - Modifications to the embankment and

bridge/spillway are not evident. According to the Delaware State
Department of Transportation, a mill existed approximately 300 feet
south of the bridge/spillway now under study. The mill was powered
using water supplied by a bridge/spillway on Mulberry Street. The mill

and spillway are shown in an aerial photo enclosed in this report. The

-

mill has since been removed and the spillway filled in, up to the bridge.
Thus, the effective spillway capacity of the dam has been reduced.
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s e.  Seismic Stability - Wagamons Pond Dam is located in Zone 1 on the

Seismic Zone Map of the United States. Experience has shown that

structures located in Zone 1, having adequate stability under static load-

‘ ing conditions, will also have adequate stability under seismic activity.
Therefore, that portion of the dam considered unstable, i.e., structurally

inadequate, are considered inadequate to sustain seismic loading.

pa——
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SECTION 7 - ASSESSMENT/RECOMMENDATIONS,
ROPOSED REMEDIAL M URES

7.1 DAM ASSESSMENT

a.

PR Y

Safety - The dam has been inspected visually, in accordance with pro-
cedures stipulated by the Corps of Engineers for a Phase I Report. Since
no engineering data were available for review, our assessment is subject

to those limitations inherent in a visual inspection.

The concrete piers on the downstream side of the spillway (supporting
the wooden stop logs), exhibit serious signs of deterioration at the base.
If this condition is left uncorrected, a failure will occur, resulting in loss
of life downstream. Thus, the dam is considered unsafe, but a non-

emergency condition.

The spillway at maximum capacity can pass 1% PMF without overtopping
the low point of the dam. This is less than the Spillway Design Flood
which is ¥ PMF,

Although Wagamons Pond Dam is considered a high hazard dam (See
Section 1.2d), a visual examination of the area, together with reports of
a previous overtopping of the dam indicates that the area along Union
Street below the dam will be flooded prior to failure of the dam. Since
this represents no significant increase to the hazard to loss of life
downstream, the spillway at Wagamond Pond Dam is classified as

inadequate as determined by the guidelines in ETL 1110-2-234.
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b. Adequacy of Information - No information is available fcr our review to

assess the safety of the dam.

To assess the safety of the embankment, the following information is

required:

1. Subsurface investigation (soil borings) to determine the soil strati-

graphy and develop engineering parameters such as strength, per-

meability and groundwater level.

2. A detailed as-built survey of the embankment, coordinated with the

subsurface investigation, to obtain an accurate assessment at each

cross-section.

3. A stability analysis incorporating the phreatic surface through the

embankment along the most critical section should be performed.

To assess the safety of the concrete bridge/spillway structure, the

following information is required:

1. Engineering parameters of the existing concrete, i.e. compressive

strength, reinforeing size, and location.

T

2. Foundation type and size as well as soil parameters.

c.  Urgency
" The stop logs on the upstream side of the bridge/spillway should be replaced

immedia tely.
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The concrete piers should be repaired or replaced very soon.

The entire downstream slope of the earth embankment near the bridge
should be returned to proper grade and stabilized or armored to prévent future

erosion soon.

" The downstream embankment retaining walls should be repaired or replaced

soon.

" Engineering data relating to the stability of the earthen embankment,'
downstream retaining walls, and the concrete bridge/spillway should be obtained in

the near future.

A portion of the town of Milton immediately downstream of Wagamons Pond
Dam appears to be at an elevation subject to flooding during unusually severe
storms. A detailed study of the downstream flooding conditions should be initiated
to determine the exact depth and extent of flooding during these high flows. It is

recommended that a study of this nature be initiated soon.

Further studies using more exact procedures are recommended to determine
the required spillway size, but it is obvious within the scope of our analysis that
additional spillway capacity is required. Permanent modifications and/or additions
so as to increase the spillway capacity should be designed soon and constructed in

the near future.

In the interim, a detailed emergency operation plan and warning system
should be promptly developed. Also, during severe storms the water levels in the

pond should be constantly monitored.
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Necessity for Additional Data/Evaluation
As demonstrated in Section 7.1 - a. and b., additional data and evaluation

is necessary.

7.2 REMEDIAL MEASURES

Alternatives
Following the more detailed tailwater study recommended in

Section 7.1C, a further study of increasing the spillway capacity should

consider the following alternatives:

As a temporary measure until permanent repairs and/or modifications
are made, consideration should be given to draining the lake in order to
increase both storage capacity for flood control and the capacity of the

outlet thru the spillway area.
2.  Construction of an additional spillway.

3. Raising the embankment height to provide additional storage

volume and spillway capacity.

4. Armoring and hardening the present embankment to prevent failure
during overtoppings.
5. Replacing the existing wooden stop logs with flash boards designed

to fail during a severe storm, thereby increasing spillway capacity.

6. A combination of any of the above methods.
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Tailwater elevations, created by downstream restrictions, when deter-
mined by the more detailed study, may affect the consideration of items

#2, 3 and 5.

O & M Maintenance Procedures - An annual inspection visit should be

initiated using a visual check list similar to the one enclosed in this

report.

Local officials should appoint an organization to monitor water levels in
the pond during severe storms and to begin evacuation of flood prone
areas in the town of Milton downstream of the dam in the event of a
possible overtopping of the dam, or if there are signs of distress in the

embankments or spillway.
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ACCORDING TO OUR PHONE CONVERSATION WITH ROBERT R. JORDAN,
STATE GEOLOGIST WITH THE DELAWARE GEOLOGICAL SURVEYS, THE
GEOLOGY OF THE SUSSEX COUNTY AREA HAS NOT BEEN MAPPED FOR
PUBLICATION AS OF THE WRITING OF THIS REPORT.

GEOLOGIC INFORMATION
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APPENDIX B

PHOTOGRAPHS

PHOTOS TAKEY DURING DECEMBER, 1978
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DETAILED PHOTOGRAPH DESCRIPTIONS

PHOTO 1 - View of downstream retaining walls - looking south.
PHOTO 2 - View looking upstream through spillway under bridge.
PHOTO 3 - View looking southward at columns on downstream side. Note
deterioration at low end of first two columns.
‘i PHOTO 4 - Close-up view of first two columns noted in Photo 3.
PHOTO 5 - View looking downstream from dam. Note bridge and building

structures beyond.

PHOTO 6 - View of upstream retaining walls - looking south.
PHOTO 7 - View looking north beyond spillway along embankment.
PHOTO 8 - View looking south beyond spillway along embankment. Note low

point beyond bridge and filled-in mill race on left side.

PHOTO 9 - View of concrete pier supporting north downstream wingwall.
Note lack of foundation and erosion. v

PHOTO 10 - View of cracked and laterally displaced south downstream {
wingwall. E

P

PHOTO 11 - View of erosion under upper downstream retaining wall on south ¥
side of bridge adjacent to sinkhole. Note supporting structure of

lower downstream retaining wall. i

PHOTO 12 - Close-up of 4 feet diameter sinkhole adjacent to retaining wall g
noted in Photo 11. ;

]

PHOTO 13 - View looking south at spillway retaining wall and cracked i
wingwall. |

PHOTO 14 - View looking north at spillway retaining wall and wingwall. [

S R PO SR

NAME OF DAM: WAGAMONS POND DAM




APPENDIX C

SUMMARY OF ENGINEERING DATA




CHECK LIST
, HYDROLOGIC AND HYDRAULIC DATA
k e ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: _ 22.8 Square Miles

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 6.5 (153 Acre Ft.)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N/A

ELEVATION MAXIMUM DESIGN POOL: 12,5 ft. M.S.L. (579 Acre Ft.)

ELEVATION TOP DAM: _ Min, Elev. 8.6 ft. M.S.L.

CREST:
a. Elevation 59 ft, M,S.1. Average (5.4 to 6.5 ft, M.S.L.)
b. Type
c. Width q14nm4
d. Length '+ = !
e. Location Spillover int i rox. 350' so.of dam

f. Number and Type of Gates N/A

OUTLET WORKS:

a. Type Wooden stop logs
b. Loeation _ At main spillway

c. Entrance inverts 1.1

d. Exit inverts 1.1

e. Emergency draindown facilities Stop logs eould be removed

HYDROMETEOROLOGICAL GAGES: None
a. Type

b. Location
c. Records

MAXIMUM NON-DAMAGING DISCHARGE: Unknown
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HYDROLOGIC COMPUTATIONS
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